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On the Minimum Weight Design of Truss Structures with Discrete Plate Thickness
Hiroyuki SUGIMOTO

Abstract

Minimum weight design of truss structures with discrete plate thickness is studied.  Constraints are re-
ferred to Standard Specifications for Highway Bridges of Japan Road Association. ~Whole optimization proce-
dure is giivided into two parts.  One is structural level optimization, where the sectional areas and the co-
ordinates of the nodal points are design variables. ~ Another one is sectional level optimization of each mem-
ber.  This sectional level optimization is formulated as the maximum load design. This formulation makes it
very easy to treat the plate thickness as discrete values. The procedures to get the solution of sectional level
optimization of three kinds of sectional shape are presented for both continuous and discrete variables. They
are square box section, H-shape section and stiffened square box section. As numerical example, 31-
members continuous truss is designed by the proposed method and the practicality of the proposed method is
shown.
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type cont. | disc. | cont.| disc.| cont. | disc. | cont.| disc.

vV (m? ) |5.4117 | 5.4239 | 4.5034 | 4.5363 | 4.4680 | 4.4866 | 4.4977 | 4.53%
A (o) | 174.50 | 177.83 | 148.17 | 152.45 | 148.46 | 153.21 | 147.17 | 150.76

1{ b 2:-; 41.07] 39.32| 34.99| 33.55| 35.03| 33.72| 34.87 33.16
t (cm 1.04| 1.0 1.03] 1.10) 1.03| 1.10| 1.02] 110

A (o |228.18 ] 217.51 | 186.30 | 185.20 | 177.48 | 172.12 | 185.51 | 192.99
2| b ?:-) 46.96 | 44.11| 39.24| 37.38| 43.83| 43.09| 44.84 1 43.42
. 0.90 1.00

t | 1.08| lL2o| "1.5) "L20| 091 0.93
bs 5“) 4.381 4.301 4.51| 4.79
t g (cw) 0.80| 0.8 | 0.80| 0.80

>

(e | 112.59 | 110.67 | 106.15 | 104.04 | 104.91 | 102.56 | 108.82 | 114.03

ic-) 32.99| 29.841 32.03| 31710 31.841 31.25| 32.43} 30.77
on) | 0.83| 0.90| 0.81| 0.80| 0.80] 0.80) 0.82] 10.90

(e | 169.57 | 158.64 | 121.95 | 118.76 | 120.27 | 115.84 | 126.90 | 130.38

ﬁc-; 40.49| 38.66| 81.75| 28.69| 31.53! 31.28| 32.38| 31.59
(cm, 1.02] “1.00| 0:93| 1.00| 093} 0.90| 0.95} 1.00

(of) | 191.34 | 179.11 | 136.82 | 133.32 | 135.02 | 130.06 | 142.26 | 146.05

25-; 43.01| 39.61| 33.63| 32.33| 33.40 1 31.521 34.29 32.09
(cw, 1.08| "1.10| 0:99| 1.00| ©0.98| 1.00{ 1.01| 1.10

(cf) | 103.44 | 98.82 | 108.05 | 109.60 | 106.84 | 103.12 | 112.68 | 118.37

(c-{ 31.52| 30.08| 32.32| 29.54| 32.14| 31.42| 33.00 31.98 v
(cm 0.80| 0.80| 0.82| 09| 0.81{ 0.80) 0.83| 0.9

B
~o

o
o |Blec|B»eo|>

A (o) | 144.81 | 142.72 | 143.05 | 142.24 | 142.58 | 141.58 | 147.85 | 148.62
b &::; 37.41| 34.68| 37.19| 34.56| 37.12| 34.40% 41.69| 41.04
T ¢ 0.94| "1.00| 0:94| 1.00| 0.94} 1.00] 1.5 | 1.60
h 22.03| 21.64
t 523 : 0.80| 0.80
A (o) | 180.93 | 178.29 | 133.88 | 133.05 | 133.51 [ 132.27 | 135.24 | 136.39
8| b o-; 41.82| 39.42| 33.26! 32.261 33.22| 32.07| 33.43| 33.10
t (cm 1.05) 1.10 . 1.00 0.98} T1.00{ 0.98| 1.00
A (o |211.42|214.46|179.25 | 1 172.42 | 173.21 | 172.02 | 171.94

=88
B8 |

b (cw) | 45.23| 43.52| 38.51 43.21 | 43.43| 43.16| 43.09
g t @em| 1.14] 1200 1.13 0.90 0.90| 0.90{ 0.9

b 4| ea| 43| a3
¢§§2§ 0:80| 0'80| 0:80| 0:80

H e | 70 | 780 | Mo 60 | 750 | 78 | 70 | 690
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